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A process for producing an optical fiber matrix, 
comprising the steps of, with a VAD techni^e: 

i} forming a porous preform, which serves as a 
core, from silicon oxide having been doped with a high- 

Kueli as aluminum oxide or 
melting temperature oxide, sucn as 

zirconium oxide, 

±i) forming a porous preform, which serves as an 
inner portion of a cladding, fro. fluorine-doped silicon 

oxide by utilizing a plasma J"*- 

iii, forming a porous preform, which serves as an 
outer portion of the cladding, from silicon oxide, and 

iv, carrying out vitrification into a transparent 

glass. 



This invention relates to a process for producing 
a „ optical fiber matrix, which is suitable for obtaining, in 
particular, a single-mode optical fiber having a depressed 
cladding structure. 

t341 x» view of the above circumstances, the object of 

th e present Invention is to provide a proofs for producing 
„ optical fiber matrix, with which a long single-mode . 
optical fiber having a depressed cladding structure with an 
lal refractive index distribution can be obtained. T he 
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present Invention is characterized by specify the dopants 
in porous preform, which respectively serve as the cor. and 
*he cladding, and utilizing a plasma Jet for the nation 
of a porous prefer-, which serve, as the inner portion of 

-th© cladding. 



t35] 

The first burner 1 is an oxyhydrogen flame burner 
having a multiple pipe structure. Glass raw material g ases. 

gas. an C 2 gas. an « gas. and the like, are fed 
independently to the first burner 1. The glass raw material 
gases are subjected to a gas-phase chemical reaction, such 
a9 a thermal hydrolysis reaction or a thermal oxidation 
reaction, in the flam* and yield fine glass particles of 
Si0 2 . A1 2 0 3 , zrc 2 . and the li*e. The fine glass particles 
ere deposited on an end of a rod-lixe substrate 2. which is 
rotated and moved up. m this manner, a porous glass 
preform 3 serving as the core is formed. 

In such- cases, it is important that a high-melting 
teTO erature oxide, such as A1 2 0 3 or Zr0 2 . which has a 
siting temperature higher than that of S i0 2 . is used as the 
do pant for enhancing the refractive index. M 2 ° 3 . "0 2 . or 
theli.ee, ha. a melting temperature of as high as, for 
example, at least 1,600°C. Even if such a dopant is heated 
during dehydration with a chlorine (Cl 2 ) gas or 
verification into a transparent glass in post-treatment. 
„Ul not react with the other glass constituents and will 
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not: volatilize. Also, during the formation of the porous 
preform serving as the cladding, such a dopant do not react 
with Si0 2 of the fine glass particle*. Therefore, in cases 
where the high-melting temperature oxide, such as Al 2 0 3 or 
Zr0 2 , is used as the dopant, the refractive index 
distribution of the outer portion of the preform serving as 
the core does not become unsharp, and a refractive index 
distribution having an ideal step-like pattern can be 
obtained. 

on the other hand, if popular GeQ 2 is used as the 
dopant, since the melting temperature of GeO z is as low as 
1, 100*5, it will undergo a reaction or will be volatilized 
aid, as a result, the refractive index distribution will 
become unsharp. 



[36] 

A plasma forming gas, such as an Ar gas, an N 2 
gas, or H 2 gas, is fed under pressure from the base portion 
of a burner body 4a into the burner body 4a. A plasma Jet 
is thereby delivered from a nozzle of the burner 4. At the 
same time, a gas of a glass raw material, such as SiCl 4 , an 
0 2 gas, an Ar gas, and a fluoride gas are fed into the 
burner body 4a. The fluoride gas is constituted of a 
fluoride of a nonmetal element, such as BF 3 , CF 4 , SiF 4 , PF 4 , 
ASF 4 , or SF 6 , which is in the gas state at a temperature in 

vicinity of room temperature. Particularly, CF 4 and SF 6 
are preferable. The aforesaid gases having been fed into 
tne burner 4 are subjected to a gas-phase chemical reaction 
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in the plasma and for* fine glass particles having an Si-F 
bond. The thus formed fine glass particles are deposited on 
the porous preform 3 serving as the core and thus form a 
porous preform 5, which constitutes the inner portion of the 
cladding. At this time, the plasm. Jet having a very high 
temperature of 10.000 to 20.000°K is delivered from the 
burner 4. Therefore, the burner 4 is located at a position 
spaced a sufficient distance apart from the previously 
formed porous preform 3 serving as the core, such that the 
fine glass particles having been cooled to a temperature of 
approximately 1,200 to 1.500°C may be deposited. 

The plasma torch is used as the second burner 4. 
This is because the plasma has a very high temperature of 
10 000 to 20,000°K as described above, and therefor. Si and 
F react with each other to form the fine glass particles 
having the Si-F bond, With an ordinary oxyhydrogen flame 
burner, the temperature of the flame is approximately 
2 480°C. and therefore the Si-F bond does not occur, and F 
decomposed from the fluoride gas merely adhere to Si0 2 . 
^ a porous preform constituted of a deposit of such fine 
glass particles is dehydrated or vitrified into a 
transparent glass. F will be volatilised in the high- 
temperature atmosphere, and the refractive index cannot be 
reduced sufficiently. Also, in such cases, the refractive 
index will vary between the outer portion and the inner 
portion, and a flat steppe pattern cannot be obtained, 
on the other hand, in the porous preform constitute of a 
deposit of the fine glass particles having the Si-F bond. S. 
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^ r are bonded ftr-XT. *° POr ° U6 PtS * 0rm 

constat- of a deposit of the «~ *« 
the si-, to-, , is not volatilised durin 9 the dehydration 
or the vitrification into a transparent S lass. and a 9 Xass 
M havin fl little chan S a in the — "ive inde* can be 
obtained after such post-treatment. 

In tha manner described above, the porous prefer* 
5 servina as t h e inner portion of the cladding 1. forced 
„ith the second burner 4. Thereafter, a third burner .. 
„hlch is located above the second burner 4. is activated^ 

. nrffl 7 serving as the outer portion of the 
and a porous preform 7 serving 

* ^ui The third burner 6 is an oxyhydrogen 
cladding is formed. The tniro 

14 ., nle nine structure. An SiCL.4 
flame burner having a multiple pipe srr 

g as. an H 2 9 es, an 0 2 9 a, an *r 9 a, and the HKe, are fed 
Into the third burner and fine 9 lass particles 
constituted of only SiC 2 are forced in the fla»e. *he 
gla ss particles are deposited on the previous!, formed 
porous preform 5 servin, as the inner portion of the 
lddin 9 and thereby constitute the porous prefer. 7. which 

serves as the outer portion of the =laddin 3 . 

hav i na the three- layer 
The porous preform having 

structure, which has thus been obtained, is subjected to 
dehydration treatment with a chlorine 3 as if — 
is then heated for vitrification into a transparent g lasa. 
» optical fiber matrix is thereby obtained. 
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